Evidence for active half-molecules of alpha 2-macroglobulin formed by dissociation in urea.
Urea caused dissociation of alpha 2-macroglobulin (alpha 2M) into half-molecules (two disulfide-bonded subunits) as revealed by gel electrophoresis. The fraction of whole molecules remaining decreased with increasing urea concentration. Half-dissociation occurred at about 2.2 M. The ability of alpha 2M to inhibit trypsin also decreased with increasing urea concentration, but the activity-urea curve was shifted to the right as compared to the dissociation-urea curve. Thus, at 3 M urea, gel electrophoresis showed only 6.6% whole molecules, whereas the trypsin inhibitory activity was 95% of that in buffer with no urea, suggesting that half-molecules retain activity. In addition, complexes formed in urea with 125I-labeled trypsin were observed to migrate as half-molecules even though only 50% of such complexes were covalent. These results are surprising in light of the report by Gonias and Pizzo [Gonias, S., & Pizzo, S. (1983) Biochemistry 22, 536-546] that half-molecules formed by mild reduction are active; reduction is assumed to divide the molecule along an axis orthogonal to the break caused by urea. This suggests that active half-molecules can be formed by splitting either the covalent or noncovalent bonds that hold the subunits together. A model is proposed that can account for this possibility. It has the same dimensions and symmetry as a previous model of Feldman et al. [Feldman, S.R., Gonias, S.L., & Pizzo, S.V. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 5700-5704] and accounts in a similar way for previous functional studies of the protein.(ABSTRACT TRUNCATED AT 250 WORDS)